
430  SEPTEMBER 2022 www.ajmc.com

A s health systems, payers, and providers adopt value-based 

care, care management programs are foundational to 

reducing unnecessary utilization and improving clinical 

outcomes1 by longitudinally managing patients identified based 

on clinical complexity and/or utilization.2-4 There have been varied 

approaches to the design, implementation, and evaluation of care 

management programs. Many studies are limited by lack of an 

optimal control population, leading to potential confounding due 

to regression to the mean among patients with high utilization.5-8 

The few published randomized evaluations also vary in terms of 

implementation and evaluation.9-11

Mass General Brigham (MGB) is a large academic health system 

and early leader in value-based care, with more than 700,000 patients 

currently in various value-based arrangements, primarily accountable 

care organization (ACO) contracts that include commercial, Medicare, 

Medicaid, and self-insured employed populations. MGB has matured 

a portfolio of programs designed to support patients across a variety 

of care settings.12 MGB’s practice-based care management program, 

the integrated care management program (iCMP), has been shown 

to reduce utilization and spend among a Medicare population.13

In 2017, MGB entered a pilot Medicaid ACO arrangement with 

Massachusetts Medicaid (MassHealth). Utilizing Massachusetts 

Delivery System Reform Incentive Payment funding, iCMP Patients 

Linked to Urgent Support (iCMP PLUS) was created. This program 

provides intensive, community-based, multidisciplinary primary 

care beyond the traditional primary care practice for patients identi-

fied as having the highest cost and highest risk based on utilization 

and medical, social, and/or behavioral health complexity. For this 

program, MGB subcontracted Commonwealth Care Alliance (CCA), 

a nonprofit, Massachusetts-based organization with regional and 

national recognition, for services to complex dual-eligible patients.14-17 

We conducted a randomized controlled quality improvement 

evaluation of the early phase of the iCMP PLUS to determine its 

impact on acute care utilization (inpatient admission, observation 

status, emergency department [ED] visit) and total medical expense 

(TME), particularly in the context of an academic health system 

and outside nonprofit vendor collaboration.
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ABSTRACT

OBJECTIVES: Care management programs are employed 
by providers and payers to support high-risk patients and 
affect cost and utilization, with varied implementation. 
This study sought to evaluate the impact of an intensive 
care management program on utilization and cost among 
those with highest cost (top 5%) and highest utilization in a 
Medicaid accountable care organization (ACO) population.

STUDY DESIGN: Randomized controlled quality 
improvement trial of intensive care management, provided 
by a nonprofit care management vendor, for Medicaid ACO 
patients at 2 academic centers.

METHODS: Patients were identified using claims, chart 
review, and primary care validation, then randomly assigned 
2:1 to intervention and control groups. Among 131 patients 
included in intent-to-treat analysis, 87 and 44 were randomly 
assigned to the intervention and control groups, respectively. 
Patients in the intervention group were eligible to receive 
intensive care management in the community/home setting 
and, in some cases, home-based primary care. Patients 
in the control group received standard of care, including 
practice-based care management. Prespecified primary 
outcome measures included total medical expense (TME), 
emergency department (ED) visits, and inpatient utilization. 

RESULTS: Relative to controls, patients randomly assigned 
to receive intensive care management had a $1933 smaller 
increase per member per month in TME (P = .04) and 
directionally consistent but nonsignificant reductions in 
ED visits (17% fewer; P = .40) and inpatient admissions 
(34% fewer; P = .29) in the 12 months post randomization 
compared with the 12 months prerandomization.

CONCLUSIONS: Our study results support that targeted, 
intensive care management can favorably affect TME 
in a health system–based high-cost, high-risk Medicaid 
population. Further research is needed to evaluate the 
impact on additional clinical outcomes.
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METHODS
Study Setting and Design

Based in Massachusetts, MGB is composed of 

2 academic tertiary hospitals, Massachusetts 

General Hospital (MGH) and Brigham and 

Women’s Hospital (BWH), and multiple 

community hospitals and practices. MGB 

has participated in value-based care since 

2006 and currently has 125,000 Medicaid 

ACO members.18

At the time the iCMP PLUS program was 

launched, the Medicaid ACO included 35,000 

members, and 9189 adult members were aligned 

to primary care practices affiliated with MGH and BWH. A total of 

772 members were identified as high risk based on utilization and 

clinical characteristics.13,19 This cohort was narrowed to those with 

TME in the top 5% of members in the year prior to randomization, 

while also including lower-cost members with at least 10 ED visits 

in the preceding year, resulting in a total of 479 members identified 

as high risk, high cost. Chart review was conducted by a central 

team of physician reviewers who evaluated the electronic health 

record (EHR; primary care provider [PCP] notes, specialist notes, 

medication lists, problem lists, discharge summaries, no-show 

visit rates) for clinical characteristics indicative of high medical, 

social, and/or behavioral health comorbidities; unclear or limited 

engagement with the attributed PCP; and high likelihood of benefiting 

from the proposed program, resulting in a cohort of 222 patients. 

The central reviewers provided recommendations regarding 

whether 1 of 2 intensive care management approaches—either a 

Wrap model, in which patients continue to receive primary care 

from their existing PCP, or the ambulatory intensive care unit 

(AICU) model, in which patients receive primary care from a CCA 

physician—would be most appropriate based on the patient’s 

engagement with traditional practice-based primary care. Patients 

were excluded if they lacked any inpatient admissions or ED visits 

in the prior 3 months, had high fixed medication costs (ie, infu-

sion therapy), were primarily treated by an oncologist, received 

primarily pediatric care, or had missing EHR information. The 

final step involved PCP validation; PCPs reviewed their list of 

patients, as well as data on utilization, and identified 166 patients 

as candidates for intensive care management.

Identified patients were randomly assigned 2:1 to receive the 

intervention (n = 107) or standard care (n = 59). Standard care 

included access to MGB’s practice-based primary care and traditional 

care management program, iCMP.13,19,20 PCPs and traditional care 

management staff were asked to not enroll intervention patients in 

traditional care management for 12 months following randomization 

to allow iCMP PLUS to enroll patients.

The MGB Institutional Review Board (IRB) reviewed the details 

of the trial and deemed it quality improvement and thus exempt 

from IRB review.

Intervention

The intensive care management intervention was provided by a 

multidisciplinary team with expertise in medical, behavioral, and 

social service provision, with the option for home-based services 

and/or home-based primary care. The care team included nurse 

practitioners (NPs), physicians (primary care and psychiatry), social 

workers, behavioral health and substance abuse specialists, and 

health outreach workers. Prior to enrollment, patients received 

significant outreach by CCA health outreach workers to enhance 

engagement, which included phone calls, clinic visits, home visits, 

and visits to nonhome, nonclinic sites (eg, homeless shelters, coffee 

shops) to meet their new care team. Patients in both the Wrap and 

AICU models received intensive care coordination, which included 

(1) comprehensive initial assessment, (2) a detailed patient-centric 

care plan highlighting plans to address gaps in care and engagement 

barriers, (3) CCA NP management, (4) social services and behavioral 

health support, (5) access to mobile integrated health and psychiatric 

crisis stabilization units (CSUs), (6) joint visits between the patient 

and primary care and specialist providers, and (7) chronic disease 

management follow-up (eg, wound care, diabetes, blood pressure). 

Patients were discharged from the program (6 of 87 intervention 

patients) when they met care goals, chose to be discharged, or did 

not follow up consistently with care delivered (1 patient). Figure 1 

provides an overview of the care team members and details the 

unique program features. The mean panel size per NP was 70 patients. 

Patients had access to a CCA brick-and-mortar clinic, although 

home visits provided by the health outreach worker, NP, physician, 

behavioral health specialist, or other team member were more 

common. In addition, care was provided in various locations based 

on the patient’s needs (ie, patient’s home, homeless shelter, ED, other 

community setting). Finally, there were myriad efforts to integrate 

CCA and MGB, including credentialing of CCA staff at MGB, ensuring 

access to EHRs, and education of MGB providers about CCA offerings.

Measures and Data Sources

The prespecified primary outcome measure was TME for services 

delivered both inside and outside the MGB system, including all 

facility inpatient and outpatient, professional, ambulance, and 

TAKEAWAY POINTS

This randomized controlled quality improvement trial of high-risk, high-cost patients in an 
academic health system’s Medicaid accountable care organization (ACO) showed that intensive 
care management was associated with a statistical reduction in total medical expenditure and 
a non–statistically significant reduction in utilization in the 12 months post randomization 
relative to the 12 months prerandomization.

 › Patients randomly assigned to intensive care management had a $1933 smaller increase 
per member per month in total medical expense compared with controls (P = .04).

 › A non–statistically significant reduction in utilization was observed: 17% fewer emergency 
department visits (P = .40) and 34% fewer inpatient admissions (P = .29).

 › The results of this study suggest that intensive care management can affect spending and 
utilization among patients in a health system–based Medicaid ACO.
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laboratory costs for medical, surgical, and behavioral health services, 

but excluding retail pharmacy costs. Secondary measures included 

all-cause acute inpatient admissions, ED visits, and observation 

stays in any location. Outcome measures were developed using 

Medicaid claims and membership data provided by MassHealth. 

Claims and associated costs for substance abuse treatment services 

were not provided.

Patient characteristics, including age, gender, race/ethnicity, 

primary language, marital status, educational attainment, and 

baseline risk score (Adjusted Clinical Groups [ACG] version 11.2), 

were obtained from Medicaid member files and EHR data housed 

within the MGB Enterprise Data Warehouse.

Program Costs

Mean programmatic costs include clinical and operational staff costs, 

and the annual programmatic cost was $583,000 during the study 

period. For patients in the intervention group, these costs included 

utilization of mobile integrated health, CSUs, and other ancillary 

supports such as transportation and medication management tools. 

The costs included a monthly per-member per-month (PMPM) cost 

and per diem costs for CSUs. PMPM costs extended to not only 

those enrolled but also those identified for enrollment but not yet 

enrolled, as many patients required continued outreach attempts. 

The program costs were agreed upon prior to the start of the pilot.

Study Cohort 
The analysis compared patients randomly assigned to the intervention 

with patients randomly assigned to control, using the date MGB released 

detailed patient data to the intensive care management program 

(June 1-26, 2017) as the randomization date. Control patients were 

assigned the median intervention patient randomization date (June 

21, 2017) as their randomization date. Analytic cohorts were limited 

to patients with a minimum of 6 months of Medicaid enrollment 

in both the year prior to and the year post randomization date to 

ensure stable estimates. Of the 107 patients assigned to iCMP PLUS, 

87 had sufficient Medicaid enrollment to be included in the analysis, 

and 44 of the 59 patients assigned to control had sufficient Medicaid 

enrollment to be included in the analysis. Of the 87 intervention 

patients included in the analysis, 66 had been assigned by their PCP 

to Wrap and 21 had been assigned by their PCP to AICU.

Analysis

Descriptive statistics were used to compare patient characteristics, 

health care utilization, and costs in the year prior across cohorts. 

We compared baseline utilization and costs by month relative to 

randomization date to ensure similar patterns across cohorts in the 

year prior. Difference-in-difference models were used to estimate 

the difference in prerandomization to postrandomization changes 

in outcomes for intervention patients relative to controls, adjusting 

FIGURE 1. iCMP PLUS Clinical Team

iCMP, integrated care management program; iCMP PLUS, iCMP Patients Linked to Urgent Support.
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for patient gender, primary language, and ACG rank probability of 

high cost, and weighting for the number of months of Medicaid 

eligibility. TME outcomes were modeled using linear models with 

random intercepts. Utilization outcomes were modeled using nega-

tive binomial models with log links and random intercepts. Least 

squared estimates of prerandomization and postrandomization 

TME and utilization were derived from models. Engagement rates 

in the year post randomization were developed using program-

matic data provided by CCA and the iCMP teams, and patients 

were considered to be engaged if they were actively involved in 

defining their care plan.

RESULTS
The mean age of patients identified as appropriate for intensive 

care management was 48.7 years; the majority were women (62%), 

English speakers (69%), and not currently married (85%); 32% were 

Black, 21% were Hispanic, and 32% were White. The mean TME for 

selected patients was $5978.30 PMPM in the year prior. Baseline 

characteristics of patients in the intervention and control cohorts 

were similar (Table 1).

Intent-to-Treat Analysis

Patients randomly assigned to receive intensive care management 

had a $1933 smaller increase (P = .04) in TME PMPM 12 months 

prerandomization to 12 months post randomization than patients 

randomized to standard care (Figure 2). Although not statistically 

significant, intervention patients had 17.3% lower growth in ED 

visits (P = .40) and 34.2% lower growth in inpatient admissions 

(P = .29) but 47% larger growth in observation stays (P = .33) 12 months 

prerandomization to 12 months post randomization (Table 2). In 

the year post randomization, engagement rates among patients 

randomly assigned to iCMP PLUS were significantly higher than 

engagement rates among patients randomly assigned to iCMP 

(73.8% vs 25.4%; P = .0008) (Table 3).

DISCUSSION
This randomized controlled quality improvement trial showed that 

intensive care management of high-risk Medicaid ACO patients resulted 

in a mean $1933 smaller increase in TME per month compared with 

those randomly assigned to usual care—annualized to $23,196 savings 

per member to the state’s Medicaid program. This study is unique in 

that it illustrates the impact of a distinctive home-/community-based 

intensive care management program on a health system–based high-

risk Medicaid population, providing multidisciplinary team-based 

care inclusive of primary care to meet their particular needs in the 

most appropriate setting. The partner vendor, CCA, has a unique 

clinical model that meets patients’ needs, beginning with social 

determinants of health, to address care delivery barriers.

There are relatively few published randomized controlled trials of 

care management.9-11 The Camden Coalition randomized 800 Medicare 

TABLE 1. Baseline Patient Characteristics

Characteristics 
Intervention 
(n = 87; 66%)

Control 
(n = 44; 34%) P

Age in years, mean (SE) 48.9 (1.3) 48.3 (1.9) .76

Male, n (%) 31 (35.6) 19 (43.2) .40

Race, n (%) .17

White 24 (27.6) 18 (45.8)

Black 31 (35.6) 10 (22.7)

Latino 20 (23.0) 14 (31.8)

Other 10 (11.5) 2 (4.6)

Unknown 2 (2.3) 0 (0.0)

Marital status, n (%) .42

Married 13 (14.9) 9 (20.5)

Single 67 (77.0) 33 (75.0)

Other 7 (8.1) 1 (2.3)

Unknown 0 (0.0) 1 (2.3)

Education, n (%) .71

Eighth grade or less 11 (12.6) 4 (9.1)

Some high school 16 (18.4) 9 (20.5)

High school graduate 40 (46.0) 24 (54.6)

College graduate 4 (4.6) 0 (0.0)

Postgraduate studies 2 (2.3) 0 (0.0)

Unknown 14 (16.1) 7 (15.9)

Language, n (%) .17

English 57 (65.5) 34 (77.3)

Practice site, n (%) .84

BWH 53 (60.9) 26 (59.1)

MGH 34 (39.1) 18 (40.9)

ACG rank probability of high 
cost, mean (SE)

0.55 (0.02) 0.60 (0.04) .24

ACG, Adjusted Clinical Groups; BWH, Brigham and Women’s Hospital; MGH, 
Massachusetts General Hospital.

FIGURE 2. Adjusted Differences in Mean Total Medical Expensea

aTotal medical expense is measured in $ per member per month.
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and Medicaid patients with high utilization to usual care compared 

with care management and showed no benefit with respect to 6-month 

readmission.9 CareMore’s program, which randomly assigned 253 

Medicaid patients to usual care or care management, showed statisti-

cally significant reductions in TME and inpatient utilization.10 These 

differences may be attributable to intervention design, including 

identification of patients more likely to have persistently high costs 

and differences in the engagement and enrollment of patients and 

the measurement period for outcomes. The approach outlined in 

this study involves more intensive, continuous, and holistic care 

management, including home-based care tailored to patient needs 

and focused on the highest-risk patients.

We hypothesize that the TME reduction was driven partly by 

curtailing utilization affected by ED provider practice change. 

For example, all intervention patients received a comprehensive 

acute care plan that ED physicians could review on patient arrival, 

mitigating repetitive workup and admission. Similarly, providers’ 

awareness that intervention patients would have follow-up by 

an outpatient care team may have resulted in deferring workup, 

admission, and future ED visits.

There are multiple possible drivers of the favorable effects on cost 

and utilization, likely due to curtailing rising costs in the intervention 

cohort. First, our multistep approach to patient selection relied on 

(1) claims-based identification, (2) clinical characteristics, and (3) 

detailed chart review to delineate health drivers and opportunities to 

reduce preventable utilization, as well as primary care validation as 

to who would most likely benefit from intensive, longitudinal care 

management.13,19,20 This methodical approach to patient selection, 

ensuring that those with the highest need were included, likely 

contributed to the findings. Second, our program leveraged NPs as 

the primary quarterbacks of care coordination and enhanced provi-

sion of community-based primary care, supported by community 

health workers, registered nurses, social workers, physicians, and 

behavioral health specialists. In addition to the longitudinal care 

provided by the behavioral health specialists, the 24/7 access to CSUs 

allowed patients to avoid an ED visit and/or inpatient psychiatric 

admission. Third, the CCA teams were resourced to meet the patients 

where they most needed support—telephonically or in person, and 

in a traditional practice or in the patient’s home, homeless shelter, 

ED, or other community setting. The ability to intensively engage 

across sites of care was critical to facilitate program enrollment 

and engagement. Finally, by selecting patients for whom baseline 

TME was high ($5953 and $6015 PMPM for the intervention and 

control groups, respectively) and potentially impactable, there 

was an ability to demonstrate sizeable reductions that offset the 

cost of the intervention.

Another novel element of this program was its implementation 

in a large health system with experience in value-based care that 

contracted clinical and care management services to another provider 

group with specialized expertise. As organizations targeting specific 

patient segments mature across the country, such as those focused 

on end-stage renal disease, dual-eligible or Medicaid beneficiaries, 

older patients, and other complex populations, these modular 

collaborations may be increasingly common.21-23 Success of these 

models relies on effective integration. To facilitate integration, 

CCA providers had complete access to MGB’s EHR and were MGB 

credentialed. Similarly, protocols and procedures were shared. 

Biweekly meetings were held to discuss program operations, and 

monthly meetings were held to review clinical cases in real time, 

with ongoing communication between MGB and CCA to troubleshoot 

operational challenges.

We examined the impact of patient engagement and found a very 

significant increased rate of patient engagement among patients in 

intensive care management. We believe that the increased efforts 

and success in engaging patients may be a major driver of success 

in this program.

Since the initial pilot period, our programmatic model has 

evolved in several important ways. First, we honed our approach 

to patient selection using an enhanced algorithm that leverages 

claims and clinical data, and we currently do not rely on intensive 

chart review. Utilization thresholds for programmatic inclusion are 

now significantly higher than in the earlier phases of this program. 

Second, MGB and CCA have worked to further define optimal team 

structures and staffing ratios. Third, MGB and CCA have improved 

communication workflows and protocols between the care team 

and PCPs. Cultivating the relationship between the care team and 

primary care is important to ensure the trust that is crucial to 

long-term program success. This takes significant time, good faith, 

and effort from both sides.

Our evaluation has several policy implications. First, we identified 

a segment of the Medicaid-only population that phenotypically 

TABLE 3. Engagement Rates

Randomized to 
intervention

Randomized 
to control

Pn % n %

Total randomized 107 59

Engaged in iCMP 
PLUS/iCMP

79 73.8% 15 25.4% .0008

iCMP, integrated care management program; iCMP PLUS, iCMP Patients 
Linked to Urgent Support.

TABLE 2. Adjusted Difference-in-Difference Outcomes: Patients 
Randomly Assigned to Receive Intensive Care Management Relative to 
Patients Randomly Assigned to Standard Care

Difference-
in-difference 

estimatea P

Total medical expense ($ per member per month) –$1933 .04

Emergency department visits (annualized counts) 0.8274 .40

Observation visits (annualized counts) 1.4743 .33

Hospitalizations (annualized counts) 0.6585 .29

aAdjusted for patient sex, language, and Adjusted Clinical Groups rank prob-
ability, and weighted for the months of Medicaid eligibility.
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appeared closer to a patient seen in a dual-eligible program, rather 

than the average Medicaid patient. This finding suggests that state 

and federal policy makers should consider further incentivization 

of care management beyond existing limited payments.24 Enhanced 

care management payments would incentivize health systems, 

payers, and providers to increase investments in care management, 

particularly intensive care management that is highly resourced, 

to offset TME in high-risk patients. Because of the significant 

up-front investment required to launch care management programs, 

provider groups may be wary of investing in resources, even if they 

may ultimately result in cost savings. The Center for Medicare & 

Medicaid Innovation has the ability to pilot varied value-based 

care approaches, and a model that incorporates incentivization of 

intensive care management would align with its overall goals of 

testing payment models.

Limitations

There are several key limitations to highlight. This pilot evaluation 

was limited by a small sample size, which affected the ability to 

detect statistical significance despite meaningful impact on metrics 

of utilization. Sample size was in part affected by the removal of 

35 patients post randomization (20 from the intervention group and 

15 from the control group) due to lack of sufficient claims data. The 

program was implemented at 2 academic medical centers and did 

not include community practices, which limits generalizability. In 

addition, a key element of the intervention was providing support for 

patients with substance use disorders; however, because of privacy 

regulations, we did not have access to claims related to substance 

use. This study also did not capture additional metrics evaluating 

quality of care, which would be helpful for future research to address. 

Finally, there was no formal analysis of patient or provider experi-

ence with the program, which would have contributed to a better 

understanding of impact beyond utilization and cost.

CONCLUSIONS
The findings of this study suggest that an intensive care management 

program focused on high-risk Medicaid patients can favorably affect 

expenditure and utilization and that academic medical centers can 

partner effectively with nonprofit community-based primary care 

organizations. Care management components that are tailored 

to meet the needs of patients who have the highest impactable 

utilization are important elements of an intensive care management 

program. Further study in diverse settings is warranted to confirm 

the findings of this pilot trial with promising results. n
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